Abstract

21
Background
22
Public health microbiology laboratories (PHL) are at the cusp of 23 unprecedented improvements in pathogen identification, antibiotic resistance 24 detection, and outbreak investigation by using whole genome sequencing 25 (WGS). However, considerable challenges remain due to the lack of 26 common standards. 
Methods
37
MiSeq Sequencer and Illumina chemistry (Illumina, Inc.) were used to 38 generate genomes for 34 bacterial isolates with genome sizes from 1.8 to pace that WGS is expected to become an alternative to culture-dependent 78 approaches in the clinical and public microbiology laboratories [16] [17] [18] .
80
Notwithstanding its promises, several challenges remain for the 81 adoption of WGS in microbiology laboratories [19] [20] [21] [22] 
203
Results
204
A number of CLIA-required quality parameters were adopted with some 205 modification for validation on WGS ( Table 2 ). shown in validation tree, with isolates 4 and 5 sharing the same node. All 278 conclusions in regards to the genetic relatedness of the isolates that can be 279 drawn from Study 1 tree can also be made from analysis of validation tree 1.
280
The group of related isolates from Study 1 was compared with 281 epidemiologically unrelated isolates suggested by the same study (no tree 282 available from publication). The phylogenetic analysis using the PHL 283 bioinformatics pipeline showed that epidemiologically unrelated isolates did 284 not cluster with the group of outbreak isolates and appeared to be 285 genetically distant ( Figure 3D ). Thus, the resulting phylogenetic tree 286 produced by our bioinformatics pipeline showed complete concordance with 287 the epidemiological data. 
WGS Sensitivity and Specificity
344
Analytical sensitivity and specificity of WGS were estimated for 345 genotyping and MLST.
346
Genotyping sensitivity and specificity -to estimate analytical sensitivity 347 and specificity of WGS-based genotyping, the hqSNPs phylogenetic trees 348 generated from the validation sequences were compared to the trees 349 generated from the reference sequences for the same strain. All generated MLST sensitivity and specificity -As described above, using organism- 
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The WGS report format continues to pose challenges. Reporting Measure DNA purity using NanoDrop C. D.
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